Human skeletal muscle atrophy in amyotrophic lateral sclerosis reveals a reduction in Akt and an increase in atrogin-1.
The molecular mechanisms influencing muscle atrophy in humans are poorly understood. Atrogin-1 and MuRF1, two ubiquitin E3-ligases, mediate rodent and cell muscle atrophy and are suggested to be regulated by an Akt/Forkhead (FKHR) signaling pathway. Here we investigated the expression of atrogin-1, MuRF1, and the activity of Akt and its catabolic (FKHR and FKHRL1) and anabolic (p70(s6k) and GSK-3beta) targets in human skeletal muscle atrophy. The muscle atrophy model used was amyotrophic lateral sclerosis (ALS). All measurements were performed in biopsies from 22 ALS patients and 16 healthy controls as well as in G93A ALS mice. ALS patients had a significant increase in atrogin-1 mRNA and protein content, which was associated with a decrease in Akt activity. There was no difference in the mRNA and protein content of FKHR, FKHRL1, p70(s6k), and GSK-3beta. Similar observations were made in the G93A ALS mice. Human skeletal muscle atrophy, as seen in the ALS model, is associated with an increase in atrogin-1 and a decrease in Akt. The transcriptional regulation of human atrogin-1 may be controlled by an Akt-mediated transcription factor other than FKHR or via another signaling pathway.